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SPECIFICATION 

[TITLE OF THE INVENTION] Digital Camera 

[ABSTRACT] 

[Theme] To provide a digital camera with which the influence 
of folded noise that arises from the sampling process can be 
eliminated by an optical low-pass filter and yet with which 
the mutual mechanical interference between an image pickup unit 
and a quick-return mirror can be avoided, the damaging of the 
quick-return mirror and deviation of focus can be prevented, 
and a wide-angle lens, etc., can also be used. 
[Solution Means] A digital camera comprises : a main camera body 
2, being for use in a single-lens reflex camera for silver 
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halide photography and having a quick-return mirror Ml; an 
image taking lens 3, fitted onto the abovementioned main camera 
body and taking in an optical image of a subject; and an image 
pickup unit 19, comprising: an image pickup sensor 8, receiving 
the optical image from the abovementioned image taking lens; 
and an optical low-pass filter 18, disposed in a state of 
covering the light receiving surface of the image pickup sensor. 
The image pickup unit is moved between a front image taking 
position and a rear withdrawn position along the optical axis 
direction of the image taking lens in response to rotational 
displacement of the quick-return mirror . 
[WHAT IS CLAIMED IS;] 

[Claim 1] A digital camera comprising: 

a main camera body, being for use in a single-lens reflex camera 
for silver halide photography and having a quick-return mirror; 
an image taking lens, fitted onto said main camera body and 
taking in an optical image of a subject; 

an image pickup unit, comprising: an image pickup sensor, 
receiving the optical image from said image taking lens; and 
an optical filter, disposed in a state of covering the light 
receiving surface of the image pickup sensor; and 
a moving means, moving said image pickup unit between a front 
image taking position and a rear withdrawn position along the 
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optical axis direction of the image taking lens in response 
to rotational displacement of said quick-return mirror. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 

digital camera. 

[0002] 

[Prior Art (s) and Themes Thereof ] With digital cameras becoming 
increasingly popular, in order to make effective use of the 
resources of silver halide photography cameras, arrangements 
have been proposed, for example, wherein a main camera body 
of a single-lens reflex camera for silver halide photography 
is used, a charge-coupled device (CCD) or other image pickup 
sensor is disposed at a film position (lens back position) 
inside this main camera body, and an optical image of a subject 
from an image taking lens is arranged to be received by the 
abovementioned image pickup sensor in state in which a 
quick-return mirror has undergone a mirror raising operation, 
that is, an upward rotational displacement upon full-pressing 
of a shutter button. 
[0003] 

[Object (s) of the Invention] With this type of digital camera, 
the image pickup sensor is arranged as an array with regularity, 
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and thus if the image pickup sensor is used as it is, it receives 
the influence of folded noise. Generally in order to prevent 
this, an optical low-pass filter, which makes up an image pickup 
unit together with the image pickup sensor, is disposed at the 
front surface of the image pickup sensor. 

[0004] With a silver halide photography camera, the thickness 
of a film is several dozen microns and the space in the optical 
axis direction that is required for the image forming surface 
of the film is comparatively narrow in accordance with this 
thickness . 

[0005] On the other hand, with a digital camera such as that 
described above, since the thickness of the abovementioned 
optical low-pass filter is comparatively large as is that of 
the image pickup sensor, considerable difficulties are 
presented in terms of design when this low-pass filter is to 
be contained with allowance within the narrow space between 
the image pickup sensor and the quick-return mirror. 
[0006] Moreover, as long as a single-lens reflex camera for 
silver halide photography is used, the distance from the image 
taking lens mount part to the film image forming surface of 
the main camera body cannot be changed and since the in-focus 
state at the film image forming surface must be reproduced at 
a focusing screen, the position at which the quick-return 
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mirror is disposed is also determined in advance. 
[0007] Positioning of the image pickup unit at an appropriate 
position may thus cause mechanical interference to occur 
between the quick-return mirror and image pickup unit. When 
interference occurs, the quick-return mirror may become 
damaged or focus deviation due to positional deviation of the 
image pickup sensor, etc., may occur. 

[0008] Though the positioning of the abovementioned optical 
low-pass filter at a lens mount surface in front of the 
quick-return mirror has been proposed to resolve the above 
problem, in this case, a new problem occurs in that, depending 
on the image taking lens, there may be lenses that cannot be 
used since a rear lens group may hit the abovementioned optical 
low-pass filter. 

[0009] Also in some cases, an infrared cut filter is inserted 
in combination at the front face of the image pickup sensor 
to accommodate for the spectral characteristics and spectral 
luminous efficiency characteristics of the image pickup sensor, 
and the same problems as those that occur with the 
abovementioned optical low-pass filter occur in these cases 
as well. 

[0010] This invention has been made "to resolve the above 
problems and an object thereof is to provide a digital camera 



-5- 



with which the influence of folded noise can be eliminated by 
an optical filter and yet with which the damaging of the 
quick-return mirror and the deviation of focus can be prevented 
effectively and restrictions are not placed on the lenses to 
be used. 
[0011] 

[Outline of the Invention] The above problems are resolved by 
a digital camera comprising: a main camera body, being for use 
in a single-lens reflex camera for silver halide photography 
and having a quick-return mirror; an image taking lens, fitted 
onto the abovementioned main camera body and taking in an 
optical image of a subject; an image pickup unit, comprising: 
an image pickup sensor,- receiving the optical image from the 
abovementioned image taking lens; and an optical filter, 
disposed in a state of covering the light receiving surface 
of the image pickup sensor; and a moving means, moving the 
abovementioned image pickup, unit between a front image taking 
position and a rear withdrawn position along the optical axis 
direction of the image taking lens in response to rotational 
displacement of the abovementioned quick-return mirror. 

[0012] With this digital camera, when the quick-return mirror 
undergoes rotational displacement in the image taking process, 
the image pickup unit moves along the optical axis direction 
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to the front image taking position, and when the quick-return 
mirror returns rotatingly after the image taking process, the 
image pickup unit returns to the withdrawn position. 
Mechanical interference of the quick-return mirror and image 
pickup unit is thereby prevented. 

[0013] Moreover, since the abovementioned optical filter does 
not have to be disposed close to a lens mount, a wide-angle 
lens, etc., can be used freely. 
[0014] 

[Preferred Embodiment ( s) of the Invention] Fig. 1 is a 
schematic arrangement diagram of the principal mechanism parts 
of a digital camera, which is an embodiment of this invention, 
and Fig. 2 shows diagrams of operation states of the principal 
mechanism parts in the image taking process. 

[0015] This digital camera 1 has a main camera body 2, which 
is arranged using a single-lens reflex camera for silver halide 
photography, an image taking lens 3 is fitted onto the front 
face of this main camera body 2, and this image taking lens 
3 is equipped with an image pickup lens part 4, diaphragm 5, 
etc. 

[0016] To the rear of image taking lens part 4 in the optical 
path direction is disposed a quick-return mirror Ml, which is 
pivotally supported in a manner enabling rotational 
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displacement by a pivotal part 6 at an upper rear part inside 
main camera body 2, and furthermore to the rear of this 
quick-return mirror Ml in the optical path direction is 
disposed a focal plane shutter 7 and yet further to the rear 
is disposed an image pickup sensor 8. 

[0017] Though the abovementioned main camera body 2 still has 
focal plane shutter 7, since image pickup sensor 8 has an 
electronic shutter mechanism, focal plane shutter 7 may be 
removed. 

[0018] On the front face of this image pickup sensor 8 is 
disposed an optical low-pass filter 18, which prevents the 
influence of folded noise that arises from the sampling process 
of analog image signals from image pickup sensor 8, and this 
optical low-pass filter 18, the abovementioned focal plane 
shutter 7, and image pickup sensor 8 make up an image pickup 
unit 19. Also, depending on the spectral sensitivity 
characteristics of the image pickup sensor, an infrared cut 
filter may be disposed on the front face of optical low-pass 
filter 18. 

[0019] This image pickup unit 19 is made movable in the 
front/rear direction along the optical axis by a moving 
mechanism 30. Image pickup unit 19 is arranged to move forward 
along the optical axis direction to an image taking position, 
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that is, a position at which the light receiving surface of 
image pickup sensor 8 is set at the lens back position, in 
linkage with the upward rotation of quick-return mirror Ml in 
the image taking process and to move rearward along the optical 
axis direction to a withdrawn position, at which mechanical 
interference with quick-return mirror Ml will not occur, in 
linkage with the downward rotational return of quick-return 
mirror Ml after the image taking process. 

[0020] A mechanism of a known arrangement may be employed as 
moving mechanism 30, and for example, a mechanism, in which 
the rotation of a bolt that is rotatingly driven by a motor 
is converted to rectilinear movement in the axial direction 
of the bolt, may be used to realize the arrangement. 
[0021] At a position of main camera body 2 above the 
abovementioned quick-return mirror Ml is formed a silver halide 
camera viewfinder equivalent part 9, and a pentaprism 11 is 
disposed across a focusing screen 10 at this viewfinder. 
equivalent part 9. Furthermore to the rear of prism 11 is 
disposed a prescribed relay lens 12, to the rear of relay lens 
12 is disposed an ocular part 13, and above relay lens 12 is 
disposed a photometry sensor 14. In Fig. 2, the relay lens 
is omitted. 

[0022] Until an unillustrated shutter button is fully pressed, 
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the abovementioned quick-return mirror Ml is positioned at a 
stationary position at which it is inclined at an angle of 45 
degrees with respect to the optical axis as shown in Figs. 1 
and 2 (A) and causes optical path L from the abovementioned image 
taking lens part 4 to be directed towards focusing screen 10. 
When the shutter button is fully pressed, quick-return mirror 
Ml is displaced upwards in a rotating manner about pivotal part 
6 to a substantially horizontal position and releases optical 
path L from image taking lens part 4 as shown in Figs. 2(B) 
to (D) . 

[0023] M2 is a mirror that is made integral with the 
abovementioned quick-return mirror Ml, and an optical image, 
which has been transmitted through a half mirror part disposed 
at a part of quick-return mirror Ml, is directed towards a 
range-finding sensor by this mirror M2 and a fixed mirror M3 
below. Range-finding sensor 15 receives the abovementioned 
optical image to detect the distance to a subject for 
autofocusing of the abovementioned image taking lens 4. 
[0024] The abovementioned prism 11 serves the roles of 
inverting and reducing an optical image formed on focusing 
screen 10 and directing this image towards photometry sensor 
14 and the abovementioned ocular part 13. Also, arrangements 
are made to set the various control values of diaphragm value 
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and shutter speed and the exposure amount of image pickup sensor 
8 based on the light amount data obtained by the abovementioned 
photometry sensor 14. 

[0025] At the rear face of main camera body 2 is provided a 
display part 16, comprising a liquid crystal display that 
displays the image obtained based on the output of the 
abovementioned image pickup sensor 8. 

[0026] Fig. 3 is a block diagram showing the control system 
of digital camera 1. 

[0027] In Fig. 3, 3 is the image taking lens, 4 is the image 
taking lens part, 5 is the diaphragm, Ml is the quick-return 
mirror, 7 is the focal plane shutter, 8 is the image pickup 
sensor, 11 is the prism, 13 is the ocular part, 16 is the display 
part, and these are the same as those shown in Figs. 1 and 2. 
[0028] 20 is a camera control CPU, and this camera control CPU 
controls various parts of main camera body 2. Specifically, 
it controls the abovementioned diaphragm 5. via a control driver 
21 and controls image pickup sensor 8 via a timing generator 
(sensor drive) 22. It also controls an actuator 17 of 
quick-return mirror Ml and moving mechanism 30 of image pickup 
unit 19 via a mirror/image pickup unit drive circuit 23 and 
controls focal plane shutter 7 via a shutter driver 25. 
[0029] Camera operation switches 24 are connected to this 
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camera control CPU 20. Camera operation switches 24 include 
the shutter button, power switch, etc. 

[0030] With the present embodiment, the abovementioned image 
pickup sensor 8 comprises a charge-coupled device (CCD) . This 
image pickup sensor 8 is an area sensor onto which primary color 
transmission filters of R (red), G (green), and B (blue) are 
adhered in a checkered pattern in pixel units and performs 
photoelectric conversion and output of an optical image of a 
subject formed by image taking lens part 4 into image signals 
of the R, G, and B color components (signals comprising a signal 
series of pixel signals resulting from light received by the 
respective pixels) . 

[0031] Timing generator 22 generates and outputs a drive 
control signal for image pickup sensor 8 based on a reference 
clock sent from camera control CPU 20. Timing generator 22 
generates for example, clock signals, such as timing signals 
for starting and ending integration (starting and ending 
exposure) , read control signals for the received light signals 
of the respective pixels (horizontal synchronization signal, 
vertical synchronization signal, transfer signal, etc.) and 
outputs these via the driver to image pickup sensor 8. 
[0032] The outputs of image pickup sensor 8 are respectively 
subject to signal processing by a CDS (correlated double 
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sampling) circuit 81, an AGC (auto gain control) circuit 82, 
and an A/D converter 83. CDS circuit 81 performs lowering of 
the noise of the image signals and AGC circuit 82 performs level 
adjustment of the image signals by means of gain adjustment. 
A/D converter 83 converts the analog signals normalized by AGC 
circuit 82 into 10-bit digital signals. 

[0033] 40 is an image processing part, which performs image 
processing of the outputs of the abovementioned A/D converter 
to form an image file and is controlled by an image processing 
CPU. 

[0034] During image taking, the image data from image pickup 
sensor 8 are taken in by image processing part 40 and subject 
to various processes. 

[0035] The signals from A/D converter 83 that have been taken 
in by image processing part 40 are written into an image memory 
61 in synchronization with the readout from image pickup sensor 
8, and thereafter, the data in this image memory 61 are accessed 
to perform processing of the respective blocks. 
[0036] In image processing part 40, a pixel interpolation block 
41 is a block for carrying out pixel interpolation with a 
predetermined interpolation pattern, and with this embodiment, 
after masking the respective pixels of R, G, and B with 
corresponding filter patterns, for G, having a pixel value of 
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up to a high bandwidth, replacement by the average value of 
two intermediate values among the values of four peripheral 
pixels is performed using a median (median value) filter, and 
for R and B, the respective outputs are obtained by average 
interpolation. 

[0037] Color balance control block 42 subjects the respective 
outputs of R, G, and B, which have been subject to pixel 
interpolation by the above-described pixel interpolation 
block 41/ to gain correction independent of each other. For 
color balance, camera control CPU 20 computes R/G and B/G from 
the respective average values of the R, G, and B outputs and 
uses these computed values as correction gains for R and B. 

[0038] Gamma correction block 43 performs nonlinear conversion 
on the R, G, and B outputs that have been normalized in terms 
of color balance and thereby performs a gradation conversion 
suited for display part 16. The gamma-corrected image data 
are stored in image memory 61. 

[0039] Video encoder 44 calls the abovementioned data stored 
in image memory 61, performs encoding according to NTSC/PAL, 
and then displays the data on display part 16. 
[0040] Image compression block 45 performs a compression 
process on the taken image obtained by image pickup sensor 8 
by calling the image data from image memory 61, and after 
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compression, the taken image is recorded via a memory card 
driver 4 6 in memory card 62. 

[0041] Memory card 62 is arranged to be detachably installed 
at a predetermined part of main camera body 2. 
[0042] The operations of digital camera 1 illustrated in Figs. 
1 to 3 shall now be described. 

[0043] When for taking in an image, the shutter button is 
pressed halfway, the light that enters through image pickup 
lens part 4 and diaphragm 5 has its optical path L changed 
upwards by quick-return mirror Ml inside main camera body 2 
and, after being imaged on focusing screen 10, is inverted and 
reduced by pentaprism 11 and made incident on photometry sensor 
14. Photometry sensor 14 measures the light amount, and based 
on this light amount data, the exposure control data are 
computed by camera control CPU 20. Then based on the computed 
exposure control data, diaphragm 5 is controlled via diaphragm 
driver 21 and timing generator 22, which supplies a drive 
control signal to image pickup sensor 8, is controlled so that 
the amount of exposure onto image pickup sensor 8 will be of 
an appropriate value. 

[0044] Here, in order to avoid mechanical interference with 
quick-return mirror Ml, the abovementioned image pickup unit 
19 is set at a rear withdrawn position and the light receiving 
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surface of image pickup sensor 8 thereof is positioned to the 
rear of the lens back position. 

[0045] Meanwhile, a part of the light that has entered via image 
pickup lens part 4 and diaphragm 5 is transmitted through 
quick-return mirror Ml and directed towards range-finding 
sensor 15 via mirror M2 and fixed mirror M3 . Upon receiving 
this light, range-finding sensor 15 detects the distance to 
the subject and autofocusing of image pickup lens part 4 is 
performed based on this distance. 

[004 6] At the same time as the above-described photometry and 
range-finding operations, the optical image, which has been 
changed in optical path L by quick-return mirror Ml, reaches 
ocular part 13 upon being reduced by prism 11 and relay lens 
12. A photographer can thus visually recognize the subject 
through ocular part 13. 

[0047] When the shutter button is pressed further and becomes 
fully pressed, diaphragm 5 is constricted by a predetermined 
amount and, at the same time, quick return mirror. Ml starts 
undergoing a rotational displacement upward via pivotal part 
6 as shown by the unfilled arrow in Fig. 2 (B) . In linkage with 
this operation, the above-described image pickup unit 19 moves 
forward in the optical axis direction of image taking lens part 
4 via moving mechanism 30 . In Fig. 2, actuator 17, which drives 
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quick-return mirror Ml, and moving mechanism 30, which moves 
image pickup unit 19, are omitted. 

[0048] When the mirror raising operation is completed by 
quick-return mirror Ml reaching the lower part of focusing 
screen 10 as shown in Fig. 2 (C) , the forward movement of image 
pickup unit 19 also stops and the light receiving surface of 
image pickup sensor 8 is set at the lens back position. Then 
as shown in Fig. 2(D), focal plane shutter 7 opens and closes 
at a predetermined speed and the optical image that has passed 
through image pickup lens part 4 and diaphragm 5 is formed as 
it is on image pickup sensor 8 and subject to photoelectric 
conversion there. The photoelectrically converted signals 
are output via a buffer. 

[0049] After image taking, quick-return mirror Ml returns 
rotatingly to the original position, optical path L is directed 
again towards the focusing screen 10 side, and the image taking 
standby state is entered. In linkage with the rotational 
return operation of quick-return mirror Ml, image pickup unit 
19 moves to the withdrawn position at the rear in the optical 
axis direction to avoid interference with quick-return mirror 
Ml, which returns rotatingly. 

[0050] The image data output from image pickup sensor 8 are 
subject to predetermined signal processes by CDS circuit 81, 
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AGC circuit 82, and A/D converter 83 and thereafter taken in 
by image processing part 40 and written into image memory 61 
in synchronization with the readout of image pickup sensor 8. 
[0051] The image data written into image memory 61 are subject 
to the above-described pixel interpolation process, color 
balance control, and gamma correction process, respectively, 
at image processing part 40 and then stored again in image 
memory 61 and read out from image memory 61 to be displayed 
as the taken image on display part 16. At the same time, the 
data are subject to image compression by image compression 
block 43 and recorded in memory card 62 via memory card driver 
46. 

[0052] 

[Effect (s) of the Invention] As described above, with this 
invention, since the image pickup unit is moved between the 
front image taking position and the rear withdrawn position 
along the optical axis direction of the image taking lens in 
accordance with the rotational operation of the quick-return 
mirror, mechanical interference of the quick-return mirror and 
the image pickup unit can be avoided to enable the breakage 
of the quick-return mirror to be prevented and good images 
without deviation of focus to be provided. 

[0053] Moreover, since the low-pass filter does not have to 
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be disposed close to the lens mount, a wide-angle lens or other 
lens used in a single-lens reflex camera for silver halide 
photography can be used as suited as the image taking lens. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A schematic arrangement diagram of the principal 
mechanism parts of a digital camera of an embodiment of this 
invention. 

[Fig. 2] Operation state diagrams of the principal mechanism 
parts in the image taking process of the same. 

[Fig. 3] A block diagram showing the control system of the 
digital camera shown in Figs. 1 and 2. 

[Description of the Symbols] 

1 digital camera 

2 main camera body 

3 image taking lens 

4 lens part 

8 image pickup sensor 

18 optical low-pass filter 

19 image pickup unit 

30 moving mechanism 

Ml quick-return mirror 
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